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l o-DAV the "cnus IIeven is 0110 of the most important groups of plants 
to civilised man, for it is the source of an overwhelmingly large part of his 
natural rubber. Despite the fact that rubber is indispensable to modern 
civilisation, it is wholly^ possilde that the earliest use man made of Hevea 
was merely as a source of food. Kven now, the Indian who lives in the 
murky corners of the Amazon lorest has little use indeed tor the rubber- 

bearing latex of the tree. Xev’ertheless, the seeds of various species of 

% ^ 

Ilcvca are, in season, a regular and esteemed article of diet amongst man\' 
tribes of the northwest Amazon. 

It is meet that a thorough study of the role of Ilcvea as a food be made, 
d he subject is of intense ethnobotanical interest in itself, but there is yet 
a more compelling reason for examining this relationship between man and 
ruliber trees. .-\ recent series of thought-provoking articles (1, 2, 4, 10. 40. 
41) implies that this curious relationship has acted as a catalytic factor 
in certain [)hases of the evolution of the genus, bar-reaching conclusions 
have been drawn. Some of these conclusions call for objective examination, 
lest they liecome so intricately elaborated, .so confounded and so widely 
accepted that their critical evaluation turns out to be a much more diffi¬ 
cult task. 

In this paper. 1 propo.se 1 ) to review what we know of the history of 
the utilisation of Ilcvca as a food; 2) to discuss my own observations of 
this particular u.se of the rubber - tree in the northwestern part of the 
.Amazon Basin; and 3) to evaluate the recently proposed hypotheses as 
to how this use may have affected evolution in Ilcvea. 

d'here is a group of relaterl genera in the Euphorbiaceae to which Hevea 
is usually assigned: the IIcvca-Mtcratidra-Vaupesia-Joanucsia complex. 
Eorasmuch as the seeds of several species of Micrandra and Vaupesia are 
u.sed by Indians in an identical way as a food, our discussion will neces- 
.'^arily include the.se genera. W’e would be warranted in assuming, I be¬ 
lieve. that whatever evolutionary inlluence this use may have had in Hevea 

' Curator, Orchid Herbarium of Oakes .Ames. Botanical Museum of Harvard Uni¬ 
versity. The field studies upon which I have drawn for the data published in this paper 
were carried out whilst I was servinit the Rubber Plant Investittations, Bureau of 
Plant Industry, United States l)e|)artment of .Agriculture as botanist, entrusted with 
junule e.xploration for representative and elite trees of Hevea and related fzenera for 
the cooperative Ilcvea Rubber Development Program in Latin .America (22). 

■ In this paper, 1 use the term '‘rubber’’ or “rubber tree” to refer only to Hevea, 
and to refer to all species of Hevea. not merely the commercially imiiortant species, 
//. brasilieusis the term cunuri refers to .VIirrandra Spruceaua. 
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could be paralleled in the case of related genera growing in the same area 
and habitats. No discussion of Joannesia is needed, for its seeds have never 
been reported as a food. 


11 . 

Preliminary to a discussion of any phase of evolution in the.se groups, a 
short summary of the genera in question would seem to be in order, espe¬ 
cially so since there has t)een so much difference of opinion in the past in 
regard to their cla.ssification. 


HFA EA Aublet 


Described in 1 775 by .Aublet (3) from material collected in French 
Guiana. I!even is by far our most important genus of rubber yielding 
plants. It is the source of more than ninety-five percent of the world’s 
natural rubber, and most of this amount is produced l)y a single species: 
// cvea hrasilioisis. 


The genus is native to South .America, where it 


IS 



Figukk 1. .Aerial view of the forests of the Rio .Apai)oris below the Falls of 
Jirijirimo, Colombia. The great massif of the Cretaceous, quartzitic Mount 
Isibukuri can be seen in the background. .Much of the lojiography of the north¬ 
west .Amazon (the basins of the Rio Negro and Rio Ca(|ueta) is of this rolling 
type with large areas which, unlike the eastern and central parts of the .Amazon 
X'alley. are never subjected to llooding. On this high, rolling hinterland the 
abundant species of Ilevca are //. gninnensis, H. gmewensis \'ar. lutea. H. nitida, 
and II. pauciflora var. coriacca. 
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known from the Amazon Valley, the upper Orinoco Valley, the Guianas and 
the Matto Grosso region of Brazil. Highly typical of the Amazonian 
“hylaea” (16). Ilcvca exhibits much morphological variability and choo.ses 
a w'ide range of ecological sites. Its members range from forest giants 
to shrubby, sometimes almost prostrate, treelets and are found growing 
in deeply flooded alluvial land, in acidic boggy sites, on high well- 
drained upland and on the tops of xerophytic quartzitic mountains. As in 
many groups of tropical trees, natural variability has led, in the past, to 
the description of too many specific concepts. .At one time, specialists held 
that the genus comprised twenty or more species (18. 19. 21), but recent 
workers are in es.sential agreement that there are onlv eight or nine (4. 

_ V V « 

1 1, 13, 14. 31. 32, 33, 40, 41). Trees of Ilcvca are usually called .scrint^a 
or siringa in Brazil, Colombia and Venezuela, shirtnga or jebc in Peru and 
Bolivia. 


1. Hevea Benthamiana AIueller-Argoviensis in Linnaea 34: 204. 1865. 

An inhabitant of low alluvial flood-sites and often-times growing in all- 
year Mauritia-hoos, Hevea Bcnthaniana is one of the most distinct of the 
species. It occurs only north of the Amazon River in the northwestern 
part of the Amazon Valley and the upper Orinoco. It is especially abund¬ 
ant in the Rio Negro basin. It may reach a height of ninety feet l)ut 
usually is a medium-sized tree. ,A yielder of rubber only slightly inferior 
to that of Ilcvca hrasiliensis, II. Benthamiana is often tapped commer¬ 
cially, but it has never been used for plantation stock. Its latex is pure 
white. Ilevca Benthamiana is easily recognised by the golden-brown indu- 
ment on the under surface of its leaves. There appears to be comparatively 
little variability in this species in the undisturbed forest. 


2 . 


Linnaea 34: 204. 1865. 


J 


With the cxce[)tion of one small area w'est of Manaos, Ilevca brasiliensis 
is apparently confined to areas in the Amazon V'alley south of the Amazon 
River and to the Matto Grosso and Parana (14). In most parts of the 
Amazon \'alley, it is usually as.sociated with periodically-flooded areas, 
but in the Matto Grosso of Brazil, in Bolivia and in the Madre de Dios 
in Peru, it abounds on high, w'ell-drained upland areas, where it be¬ 
comes a much taller and more corpulent tree, attaining a height often of 
130 feet. .As the outstanding species from a commercial point of view. 
Ilcvca brasilicnsis has received by far the greatest amount of botanical 
study in the field. Because of our fuller knowledge of this concept, .some 
workers have thought Ilcvca brasHi( nsi.s to be the most variable of the 
s[)ecie.s; in reality, it is no more variable — and probably le.ss .so —than 
most of the other .sjiecies. Its latex varies from a pure white to cream-white. 


3. Hevea guianensis Aublet Hist. PI. Guian. Fr. 2: 871. 1775. 

'I'he most widespread of the .species, Ilcvca guianensis is found through¬ 
out the range of the genus and shows much morphological variability. Its 
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,ureat ran"e and its variability may jxjssibly indicate that Ilrvca ^uiancnsis 
is one ot the oldest species of the yen'is. Even thou.yh its cream-yellow 
latex yields a rubber of inferior quality, the species, like its varietx' lutca. 
is assiduously tapped over a wide area, esjiecially in eastern Colombia. 
.\t home on well-drained u|)]and or on hiyh river-banks which are subject 
to liyht lloodiny for only a short period. IIeven guiam nsis usualh' becomes 
a yigantic tree more than one hundred feet tall, often overtoppiny the 
junyle canopy. I'his species and its variety lutca may be distinyuished at 
once by their con.spicuously erect leatlets. 


-Li. Hevea guianensis Aublet var. lutea (.Spruce ex Benth.) Ducke et 

R. E. Schultes in Caldasia 3: 240. 194.S. 

.\Imost as widely distributed as Ilrvca <^uia)icnsis it.self. this varietv can 
sometimes be distinyuished from Ilrvca i^niaiirnsis bv its verv conspicuously 
obovate and abruptly apiculate leallets. but both veyetative and lloral 
characters separatiny the two often interyrade. 'I'he latex of Ilrvra ciiiaii- 
rnsis var. Infra usually is more deeply yellow th.an is that of //. ifiiianrnsis. 

4. Hevea microphylla Ule in Enylcr Hot. jahrb. 35; 669. /. /. //yx. j. 

k.l,})/. 1905. 

Without doubt the most rlistinct .qtecies of Ilrvra. //. niicropl/vlla ap- 
[lears to be a strict endemic ot the uppermost Rio Neyro basin in Brazil. 
( olombia and \ enezuela (35). It demands low land which, llooded often 
to a depth ol ten feet for four months duriny the rainv .sca.son, retains a 

m 

^ 11-^ 1*1 Lit t L. year, d'he tree has a conspicuous and 
characteristic swelliny at the base and tai)ers rai'idly to a slender, lle.xuous 
tiunk. oltt'n reachiny a height of si.xty feet and sup|)ortiny a verv sparse 
crown. The pistillate llowers have an unusually well-developed torus. The 
capsules, with leathery instead ot woody vahes. are [yvramidal and j)ointed. 
I he Iruit does not didiiscc^ suddenly, shooting the seeds apftrecialde rlis- 
tances as in all other known .species; on the contrary, it opens slowly and 
dro[i.s the .seeds diiectly beneath the tree. I he white late.x is \'er\' water\' 
iind iilmo.st (ompletely lacks ruLiber. lor which reason it is never gathered 
liy ta[)per.s. Until recently, this concept has been callerl Ilrvra minor 
Hemsley. a .synonym of //. paiiriflora var. coriarra. 


5. Hevea nitida Martins ex Mueller-.Aryoviensis in Martins El. Bras 

11(2): 301. 1874. 


I'ormerly known as Ilrvra vindis Huber, this species is one of the most 
interesting members ol the genus. Usually a medium-sized tree with a sparse 
crown, growing in light caatinga-forest on .sandy soil. Hrvra nitida .some¬ 
times becomes, in areas of light inundation, a stout tree up to ninety feet in 
height. One of its distinguishing characters i.s the very shin\- upper surface 
of the reclinate leallets. Its thin, white late.x is of no value as a .Source of 
rubber; intleed. if its latex be mixed (as has often happened when new 
jungle areas were opened to tap|)iny) with that of Ilrvra Hrnthaniiana or 
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H. guiancnsis, it acts as an anti-coagulant (24, 28). The rather disrupted 
distribution of Hcvca nitida includes almost the whole Amazon Valley and 
the uppermost Orinoco, but the species seems to be most abundantl\- de¬ 
veloped in the Rio Negro basin of Brazil and in Amazonian Colombia. 


5a. Hevea nitida Martins ex Mueller-Argoviensis var. toxicodendroides 

(R. bU Schult. et \'inton) R. E. Schultes in Bot. Mus. Lead. Harvard 
Univ. 13: II. 1947. 

.A bushy treelet. usually not much exceeding eight feet in height. Hcvca 
nitida var. toxicodendroides is known only from the i.solated. remnant, 
quartzitic mountains of Cretaceous age in eastern C'olombia (24. 26. 28). 
Here, occurring on sandstone which is almost devoid of soil, the treelet 
grows under .severe conditions of psammophytic and cher.sophytic drought. 
Nevertheless, specimens which have been planted in rich alluvial soil at 
Uraba, Colombia, under excessive rainfall, retain their bushy habit of 
growth. Unlike that of Hcvca nitida, the latex of this variety has a rela¬ 
tively high percentage of caoutchouc. 


6. Hevea pauciflora (fspruce ex Benth.) Mueller-Argoviensis in Linnaea 

34: 203. 1865. 

Hcvca pauciflora. known from the Rio Negro and upper Orinoco basins 
and from the Guianas. is not nearly so widespread nor abundant as is its 
variety coriacca. It is a rather corpulent tree with large, membranaceous 
(except in age) leaflets and very large seeds. The latex is white and has a 
low caoutchouc and high resin content. 


6a. Hevea pauciflora (.S|)ruce ex Benth.) Mueller-.Xrgoviensis var. co- 

riacea Ducke in .Arch. Inst. Biol. \’eg. Rio 239. Jan. 2. 1935. 

Like Hcvca nitida, with which it sometimes grows, this variety has a 
rather wide but disrupted range (15. 37). It is a small to medium-sized 
tree, .seldom surpassing sixty feet in height, growing on rocky hillsides or 
high river-l)anks which are well drained and safe from the annual flood, 
d'he latex of Hcvca pauciflora var. coriacca varies from whitish to a tawny 
yellow; it is nev’er a pure white, as in the species. Lhe leaflets, which are 
usually smaller than in the species, have a leathery texture from a few 
weeks after their api)earance and become very thick-coriaceous, often some¬ 
what marginate. in age. The .seeds are verv small to meflium-sized. 


7. Hevea rigidifolia (Spruce ex Benth.) Mueller-.Argoviensis in Linnaea 

34:203. 1865. 

•A strict endemic confined ai)|)arently to the uppermost Rio Negro basin 
of Brazil. C'olombia and \’enezuela. Hcvca rigidijolia. like //. pauciflora var. 
coriacca, with which it often grows, prefers high, well-drained, .sandy or 
frial)le .soil supporting a light caatinga-forest. It is commonly a medium- 
sized tree, sixty feet in height, with a sparse crown, d'he latex, w'hich usu¬ 
ally has a slightly cream-yellow hue. is poor in rubber and high in resin. 
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An outstanding!; characteristic of Hcvea rigidijoUa lies in the extremely 
thick-coriaceous and very stronjily revolute-marginate leaflets which are 
always borne in a conspicuously reclinate position. 


8. Hevea Spruceana (Benth.) Mueller-Argoviensis in Linnaea 34: 204. 

1865. 

Hcvea Spruceana occurs in great abundance on low and very deeply 
flooded river-banks along the Amazon River itself from its mouth up to 
about its confluence with the I<;a or Putumayo and along the lower courses 
of the tributaries of the lower Amazon. The trunk is conspicuously bellied 
at the base, and the tree has leaflets which are usually more or less densely 
veliitinous on the under surface. The flowers seem almost never to be 
yellow, usually varying between a purplish brown and brown colour, and 
are sometimes objectionably pungent-aromatic. As its watery, white latex 
is almost devoid of rubber, Hevea Spruceana has no commercial interest 
to the tap[)ers. The capsule and .seeds are the largest of the genus. 


.M ICR AN DR A Bent ham 

Micrandra (including those species formerly accommodated in Cunuria) 
compri.ses .some 13 species, all confined to South America (36). The genus 
is probably rather closely allied to Hevea, but it has a much wider range. 
Known from the entire Amazon basin and from southeastern Brazil, the 
Orinoco drainage-area and all of .southern V'enezuela, the Guianas, as well 
as from the Magdalena V'^alley in Colombia, Micrandra would appear to be 
an old genus. Only one species — Micrandra minor — has been of any 
commercial importance as a rubber producer. .As in Hevea, the species of 
Micrandra exhibit a predilection for a wide range of ecological sites, from 
river-banks to mountain-slopes and from areas of heavy to light rainfall, 

but none is known to prefer the permanently boggy sites chosen by some 
of the s[)ecies of Hevea. 

In Brazil and Colombia, certain species of Micrandra are known as 
arara-siringa or cunuri. 


1. Micrandra australis (R. FU Schult. ex Baldw. et Schult.) R. E. 
Schultes in Bot. Mus. Leafl. Harvard Univ. 15: 202. 1952. 


Micrandra australis is a poorly understood species known from a 


high 


plateau between two tributaries of the Rio Madeira in the central part of 
the .Amazon basin. 


2. Micrandra bracteosa Mueller-.Argoviensis in Martins FI. Bras. 11(2) : 

290. 1874. 

This species is very incompletely understood. Known only from .several 
very old collections, it .seems to be confined to coastal Brazil (Bahia). 

3. Micrandra brownsbergensis Lanjouw Fmph. Surinam, 34. tt. 7, 8. 

1931. 
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A medium-sized tree occurring in the lowland rain-forests of Dutch and 
French Guianas. 

4. Micrandra elata (Didrichs) Mueller-Argoviensis in Linnaea 34: 

142. 1865. 

Micrandra elata is an apparently rare tree of medium-size known only 
from southeastern Brazil (Minas Gerais and Sao Paulo). It is the south- 
easternmost representative of the genus. 

5. Micrandra glabra (R. E. Schult. ex Baldw. et Schult.) R. E. 

Schultes in Bot. Mus. Lead. Harvard Univ. 15: 203. 1952. 

A seventy-five to one hundred foot tree, this species is known from 
British and Dutch Guianas and from Venezuela. It grows apparently in 
savannah forests associated with the ancient Venezuela-Guiana land-mass. 

6. Micrandra Gleasoniana (Croiz.) R. E. Schultes in Bot. Mus. Lead. 

Harvard Univ. 15: 203, t. 65. 1952. 

A tree up to sixty feet in height, known only from the Mazaruni drainage- 
area in British Guiana, where it appears to be a.ssociated with outcrops of 
the Venezuela-Guiana land-mass, Micrandra Gleasoniana is most con¬ 
spicuous because of the den.se yellowish, velvety indument on the under 
surface of the leaves. 

7. Micrandra Lopezii R. E. Schultes in Bot. Mus. Lead. Harvard Univ. 

15: 204, tt. 66, 67. 1952. 

Micrandra Lopezii, a small tree of some forty-dve feet in height, is a very 
strict endemic known only from several stations in the uppermost Rio 
Negro basin of Brazil and Colombia. It inhabits sandy caatingas where 
the forest is very light. It is apparently allied most closely to Micrandra 
glabra. The seeds are small for the genus. Micrandra Lopezii has an un¬ 
buttressed trunk, but there is a variant with well developed prop-roots: 
M. Lopezii var. anteridijera R. E. Schult. 

8. Micrandra minor Bentham in Hooker Bot. Journ. 6: 372. 1854. 

Widespread and abundant in the Amazon Valley and the upper Orinoco 
basin, Micrandra minor is a gigantic tree, often attaining a height of one 
hundred and ten feet. The crown is very heavy, and the corpulent trunk 
is unbuttressed. This species prefers high river-banks which are inundated 
only at the height of the annual dood, and is never found in low-lying 
swampy areas. The very abundant, thick, pure white latex yields a rubber 
of high quality and has been tapped in the past for “Caura rubber”; but, 
as the tree cannot be subjected to repeated and frequent tapping, it is not 
promising for planting. Micrandra minor superficially resembles M. 
siphonioides, and the two concepts have sometimes been thought to be 
identical. Micrandra minor never has buttresses, whereas M. siphonioides 
always has enormous tabular roots. The former species is a riparious tree, 
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whereas the latter always prows on sandy, well-drained upland soil. In the 
nerve axils, on the under side of the leaf of Micrnudra siphonioidcs, there 
are dense tufts of yellowish hair, hut the leaf of M. minor is wholly 
plabrous. 'Phe natives distinguish between the two. calling Micrandra 
minor by the Hrazilian name oraro-sirini^d and referring to M. siphonioidrs 
as arara-siringii da caatinga. 


9. Micrandra Rossiana R. K. Schultes in Hot. Mus. Lead. Harvard 

Univ. 15 ; 211.//. b(S’, 1952. 

Micrandra Rossiana has a wide.s|)read. though very disrupted, range in 
the northwestern part of the .Amazon \ alley in Hrazil. C'olombia and 
\’enezuela. occurring alwavs on high knolls far above the annual Hood. It 
is especially abundant in the \'aui)es of ('olonibia. With no appreciable 
How of latex, this species is an unbuttre.ssed tree up to about seventy feet 
in height. 'Phe |)rominently carunculate seeds are relatively large. 


10. Micrandra santanderiensis Ooizat in Journ. .Arnold .Arb. 24: lO^L 

194.L 

Obviously allied to Micrandra hroumshcrgcnsis and M. data, this species 
is remarkable becau.se of its distribution. Phe only s|:)ecies known west 
of the .Andes, it occurs in the .Maizdalena drainac'e-area of t'olombia. 


11. Micrandra siphonioides Hentham in Ibioker Kew Journ. 6: 571. 

1854. 

Phis heavil)' liultressed caatinga-tree is abundant, albeit disru|)tedly dis¬ 
tributed. in the northwestern part of the .Amazon X'alley from .Manaos 
westward, lieing es|)ecially abundant in the Rio Negro basin of Hrazil and 
C'olombia. It is a poor yielder of latex and is never tapped. Its closest 
allv is Micrandra minor, with which it has often been confu.sed. d'be crown 
is extraordinarily extensive, and it usually fruits in profusion, sheddim: 
great (luantities of a meflium-sized seed. 


12. Micrandra Spruceana (Haill.) R. E. Schultes in Hot. .Mus. Lead. 
Harvard Univ. 15: 217. 1952. 

Hetter known under the liinomial C'unuria Sprnccana Haillon, this species 
is widespread on high, well drained soil in the western half of the .Amazon 
\ alley and the uppermost Orinoco. It occurs in Hrazil. Colombia. Peru 
and \'ene/.uela. In the Rio .Negro basin of Hrazil and in much of .Amazon- 

t 

ian ('olonibia. it is excessively abundant. It is a corpulent, well buttressed 
tret* .sometimes re;iching ninety or one hundred feet in height. Phe capsule^ 
are borne* in t:rt*at almndance and \'ield large, glo.ssv. reddish brown■se(*ds 

• I • » 

very rich in oil. I'he white latex is \ery sparse and resinous and is ne\'(*r 
gathered. 


15. Micrandra Spriicei (.Muell.-.Arg.) R. E. .Schultes in Hot. .Mus. Lc:tll. 
Harvard Univ. 15: 218. ft. 7l). 71 (upper Hg.). 72. 73. 1952. 
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One of the most abundant of the caatinga-trees of the northwestern 
Amazon, especially in the upper Rio Negro basin of Brazil, Colombia and 
V^enezuela. Micrandra Sprucci was, for a century, known only from 
Spruce's type collection. It is better known as Cunuria crassipcs Mueller- 
Argoviensis. 


VAUI’ESIA R. E. Schultes 

A monotypic genus which seems to stand phylogenetically between 
Micrandra and Joanncsia, Vaupcsia is unknown e.xcept in a very restricted 
part of the northwest Amazon, in the basins of the Apaporis and Vaupes 
Rivers of Colombia and Brazil (39). The one species inhabits rocky and 
sterile but well-watered sites usually alongside cataracts and rapids in the 
rivers, where there are either quartzitic or granitic outcrops. 


1. Vaupesia cataractarum R. E. Schultes in Bot. AIus. Lead. Harvard 
L’niv. 17: 27. t. 12. 14. 1955. 


Vaupcsia cataractarum grows in isolated pockets, but. w'here it occurs, it 
is found in great abundance. A corpulent tree attaining a height of eighty 
feet, this species is, in its foliage and fruits, so similar to Micrandra 


Spruceana that the Tukano Indians of the Vaupes River employ the same 
name for both. The tree fruits profusely, each capsule containing three 
large, dull brown seeds. It is of no value as a latex-tree. 


III. 

Reports concerning the use of rubber seeds as food constituted merely 
curious ethnobotanical information until very recently. About a decade ago. 
the.se reports were taken up and. through a series of successively more far- 
reaching postulations, comestible use by primitive peoples of rubber .seeds 
was credited with having had directly or indirectly really titanic inlluences 
upon the evolution of Ilcvca. So firmly entrenched have these postulations 
become in the literature in this short time that it behooves us to study 
them with an eye alert to their .soundness. It will serve our puri)ose.s best, 
if the postulations be heie quoted in the words of their proponents and as 
thev were presented, from their [irudent beginnings to their present stri¬ 
dent positiveness. 

In 1947. Baldwin (4) and Seibert (40) mentioned the fact that the 
Indians of the northwest .Amazon eat Hcvca .seeds, and they utili.sed it 
as one argument in a series which they adv'anced to explain certain ]3re- 
sumed steps in the evolutionary history of the genus. 

Baldwin (4) a.ssumed that, when forest is felled for house sites, the 
natives .spare Hcvca trees either because the trees are a source of latex 
■'or. in some areas, because the .seed are eaten, or becau.se the woorl is poor 
fuel. ’ He pointed out that such a practice would pre.sent ‘•e.xcellent oppor¬ 
tunities for ludirid swarms to become established.” To the best of my 
knowledge, this is the first time that the primitive and probably earliest use 
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of Ilcvea ha.s been considered thoughtfully from the point of view of what 
effect it might have had on the evolution of the genus. 

Keenly interested in the phyletic significance of certain differences 
which he had observed in the loss of oil from seeds of a number of species 

of He veo, Baldwin (7) has implied a correlation between oil content of the 
seed and their use as a food. 


That seed of both //. rigidijolui and H. Kunthiana (usually known as H. 
paiiciflora \ lose oil in significant amounts suggests close genetic relationships 
between these species. Baldwin . . . stated that their seed are much alike and 
that the natives of the upper Rio Negro eat the seed of both species; he found a 
tree of H. rigidijolia that had been cut for its almost-mature seed and recorded 
that trees of II. Kimthiuna are not uncommonly planted for their edible seed. 
Though the natives ‘designate the latter tree seringa, they say it has seed like 
cunuryl Baldwin and Schultes . . . discussed the use of seed of cunury — i.e., 
of Cunuria. a genus with affinities to Ilevea — as food of .Amazonian Indians 
. . . And Baldwin . . . has mentioned the possibility of introgression between 
these genera. I’ertinent here is the fact that Cttnuria seed among my collections 
evidence no loss of oil. . . . 

That the Amazonian native seems especially to select for food the seed of 
H. rigidijolia and of II. Kunthiana and that oil escapes freely from seed of these 
species are reasons for according this [)hase of the genus particular study. 


Seibert (41) took this thesis further, arguing as follows: 

Through its value as a food plant to the Indians of the Rio Negro region, it 
appears that Ilevea became a semi-domesticated tree. Its domestication along 
the major waterways, in clearings, edges of villages and camp-sites followed a 
pattern of conscious or unconscious selection for seed production. The planting 
of certain species in the vicinity of other wild species substantially aided the 
process of interspecific hybridization. Once established in clearings, the mature 
hybrids and introgressive hybrids are (at least in part) capable of competing with 
the encroaching second growth. Several centuries of this slow process seem to 
have played a conspicuous part in the resultant hodge-podge of variables turning 
up as representative collections of Ilevea from the Rio Negro. . . 
present evidence, it appears that Ilevea paucijlora has been the species of Ilevea 
most cultivated by the Indians of the Rio Negro and upper .Amazon. 


h'rom 


Linder I-Icvea paucijlora (in which he included H. paucijlora var. 
coriacca). Seibert (40) went farther by .saying that ‘‘in the hundreds of 
years Indians have been along the Rio Negro they have . . . distributed 
the species outside of its natural habitat.” He entertains the possibility 
that Ih ’vea paucijlora got as far as Iquitos, Peru, through the agency of 
man. “It would not be too hard.” he argued (40) “to presume that Ilevea 
paucijlora may have been introduced into hpiitos before the white man 
arriv'ed.” 

Tlicre is a much greater development of speciation in Ilevea in the northwest 
.Amazon, but, on the basis ol the availal)le collections and on several years of field 
work along the Rio Negro and its western affluents, I venture to sav that there is no 
greater variation here than in most other parts of the Amazon which are as well known. 
Certainly, so far as Ilevea is concerned, there is no “hodge-podge of variables” in the 
area. 
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Seibert presented his postulations prudently, usually avoiding cate¬ 
gorical statements. He undoubtedly hoped to stir up discussion and evalua¬ 
tion of his hypothesis. Unfortunately, there has developed a tendency 
recently to accept Seibert’s suggestions in toto and to present them as well 
established and proven facts, with no inkling that they are highly hvpo- 
thetical from beginning to end. 

Anderson (1), for example, saw the problem as follows: 

Apparently the species was first cultivated for its edible nuts . . . Either 
accidentally or with intent, seedlings from wild trees came up in clearings where 
they were being used for food. These areas were often outside the natural range 
of that species or variety and sometimes within pollination distance of other 
species. Consequently, these isolated trees tended to be cross-pollinated. Under 
the primitive agriculture of these areas, clearings were occupied for a time and 
then deserted. As the disturbed land gradually reverted to jungle, there were 
many opportunities for the hybrid seedlings of the isolated nut trees to germinate 
and survive. They crossed back to the native species of that v'icinity. and thus 
the process of introgression might have started in hundreds of little clearings 
in the jungle. The more or less casual use of Hevea for its edible nuts increased 
the natural introgression between some of the species. When man gradually 
learned that the latex of Hevea also had its applications, he already had at hand 
variable, introgressed, semi-domesticated populations, in which trees superior in 
latex were more likely to be found. 

More recently, Anderson (2) has taken the same theme to much bolder 
lengths, weaving into the story as previously elaborated additional and 
highly imaginative aspects. He states in part: 

There is a great variation in the rubber content of the supposedly wild trees; 
some of the higher-yielding strains trace back to sites which are now part of the 
jungle but which indicate clearly that they had been village clearings before they 
were engulfed by the rapidly regenerating tropical brush . . . primitive man 
first domesticated the Para rubber tree for its nuts ... By doing this, they 
brought into their small and transient villages trees which were not just a random 
selection of the original wild species but just those with superior nuts, or a 
superior yield of nuts. In doing so, they frequently brought in trees which were 
not native to that immediate area ... As these clearings were deserted, the 
alien trees crossed with those in the immediate vicinity and thus in more than 
one clearing there eventually developed mongrel swarms of Para rubber trees, 
which had the heightened variability characteristic of mongrels. It was among 
them that some of our most potentially valuable breeding material was located 
when we eventually became much more interested in the milky sap than in the 
nuts. 

In considering the ‘‘purity’’ of the Hevea brasiliensis material which was 
first imported into the Far East from Brazil, Dijkman (10) has cited 
some of Seibert’s postulations in connexion wdth the use of Hevea seed as a 
food and has accepted as fact Seibert’s thesis that the Indians spread 
Hevea pauciflora far and wide. 

Seibert, in addition, has collected evidence of penetration of //. panciflora into 
the H. brasiliensis complex referred to above. He assumes this probably first 
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began as a result of the natural enlargement of the original habitat; but the 

process seems to have been considerable hastened hv the autochthonous in- 

^ * 

habitants of the continent. The seed of this species and or its expressions arc 
eaten by the Indians, who carried the seed with them on their migrations and 
brought H. Piiuciftora under cultivation in their new settlements. . . . This 

man-caused .spreading has created the impetus for its adaptation to a wide range 
of extreme climatic conditions. 


P.ven a hasty review of the several pa.s.sages which I have quoted altove 
shows that an extraordinary amount of theoretical importance is being 
giv'en to reports on the use ol Ilrvca seeds as a food and far-reaching 
assumptions are being made in an attempt to build up a plausible sequence 
of extents to tit into the hypotheses propounded. A moment’s hesitation 


and thought will recommend caution and forfend unbridled play. 

\\ hat. then, are the ethnoliotanical facts, and how do these facts, bereft 

of unfounded trimmings, lit into the hypotheses which we have just re¬ 
viewed? 


IV. 

Oddly enough, historical references give us ver\' little information on 
the u.^^e of Ilcvca, Mirnindra or Vaupcsia .seeds as a comestible, d'here 
may be .several explanations for this. One reason which we must bear in 
mind is the paucity of reliable ethnobotanical records for the vast 
•Amazonian forest area. .Another mav lie the ea.se with which travellers 
could have overlooked this strange food, for the seeds of the.se jungle trees 
are normally' available tor but a very short time (about one month) each 
year and. as thev do not keep, they must be used at once. It is hard to 
account for the dearth of relerences to this custom, even in the several 
detailed anthropological accounts of the Indians of the northwest Amazon 
written by men who had spent many months, even vears. in the region. 
This silence in anthropological writings is all the less understandalile when 
one realises that .sometimes tribal testivals or danc(‘.s are centered aroimrl 
the harvest of seringa or cunuri .seeds for food. 

lo Fu.see .Aublet must go the credit of first reporting the u.se of rubber 
seeds as a tood. In his description ol Ilrvca gnianrnsis . in 1 775. he (5) 
wrote of certain Indians of French (luiana; 


I'he (Jalibis | Caril)s | ami Gari])()ii.-. L.irefull\' gather the nut,- from the fruit- 
of this tree. The\' keep them ami eat them with enjoNinent. 1 have witne-seci 
their .assiduity in collecting the seeds when the\’ come upon these trees on trijis 
that I have made with them: I ha\c imitated them. I liave eater, many of the-e 
nuts without feeling an\' disturhamc what - ie\-er. 

'I’his pas.sage tnerits attentioti not only as the earliest reimrt of this use 
of rubber seeds but also as the only report which ajaparently ignores their 
cyanic content. It is not ea.sy to interpret .Aublet’s statement that the 
Indians •’keep” the seeds, for thev spoil with great rafaidity. hiirthermore, 
the seeds ot Ilrvca and its allies Micrandra and Vauprsia are known to be 
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highly toxic to man, until the cyanic poisons are removerl by lon.i^ soaking 
or by boiling. 

rhe next reference to the eating of /Irvra .seeds is that of the botanist 
Richard Spruce who s[)ent seven years in the Amazon X’alley and who. 
throimh his collecting, ureatlv ad\anced our knowledge of Ilrvca and its 
relatives. In 1854. Hentham (9) jiublished Si^ruce s manuscri[)t notes on 
Ilrvca. and we find the following re[iort: 

The .seeds are an excellent bait for lish. .Macaws eat them trreedilv. but to 

’ m 

man and quadrupeds they arc poisonous in a fresh state. The Indians on the 
L'aupes render them eatable in this way; after being boiled twenty-four hours, 
the li(|uor is strained otf, and the mass that remains has something the colour 
and consistence ol rice lonn Itoilcd. Eaten along with fish it is exceedingly 
savourw 


It is of the utmost import here to mttke note that .Spruce did not desig¬ 
nate any oar species ol Ilrvca as ti .source ol edible seeds. His discussion 
referred to the genus as a whole, d'here ctin be little doubt that Spruce 
meant that the Indians of the \'au|)e.s River used any or all of the species 
as a source of comestible 'nuts.” 

During my more than a decade of held work on Ilrvca and its relatives 
in the Amazon \’alley. I have given critical attention to the part which 
these plants play in the econom\' and lore of the Indians, esjiecially of the 
more |)rimitive tribes which do not engage in rubber-tapping work. 

rhe first observation which I must make is that, as far as the literature 
and my own observations attest, the .seeds of Hevra and Micrandra are 
u.sed regqlarly as an annual food exclusively in the northwestern part of 

— that is. in the basin of the Rio Xegro in Brazil and 


the .Amazon Nkillev — 
in the Comisarias del Maupes and .Amazonas in Colombia. I have never 
heard reports amongst the inhabitants of other parts of the Amazon Valley, 
and botanists who have worked elsewhere tell me that they have not heard 
of the custom. Seibert, who spent a number of years in eastern Peru and 
who became extremely interested in Spruce’s report of the food-use of 
rubber seeds, does not record it from any i:)art of Peru. Dr. .Adolpho Ducke, 
who has collected plants in all parts of the Amazon \ alley for half a 
century, agrees that this aboriginal custom is peculiar to the northwest. 
One must needs, of course, distinguish between the regular and often 
ceremonial consumption of the seeds, on the one hand, and the occasional 

eating of them in isolated instances as a last resort during great famine, 
on the other hand. 

File fundamental im|)ortance of this fact is at once evident. Restricted 
culture-trait that it is, the habit of eating rubber seeds could not have had 
the widespread effect postulated by .Anderson and Dijkman. Baldwin 
reali.sed that this use of the seeds was localised, but Seibert stated that it 
was a custom “within the Amazon Valley itself and suggested man as an 
instrument ol spread over great distances. Dijkman had the Indians 


ifl 


paucifl 
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speaks of “this man-caused spreading ’ as having helped adapt the species 
to a ‘‘wide range of extreme climatic conditions.’’ Even were the custom of 
eating the seeds widespread, it would be impossible for Indians migrating 
any distance in open dugout canoes to carry along the notoriously short¬ 
lived rubber seeds in a viable state. 

There is a second important observation which I must make. It is very 
probable that the .seeds of all of the species of Hevc.a occurring in the 
northwest Amazon are eaten. 

There would seem to have been a tendency to lay more stress on the im¬ 
portance ol Ucvca pduciflora as a source of food than on any other species. 
This must be examined critically, for there would seem likewise to be an 
implication that this .species, partly because of its "cultivation’’ and 
"domestication" through man’s interest in it as a source of food, has led 

to a great degree of intrasiiecific variation and has similarlv caused this 

* » 

species to “penetrate" others and .so inlluence markedly the cour.se of de¬ 
velopment of the genus. Baldwin (4. 5. 7) re|)orted that the natives of the 
upper Rio Negro .select the seeds esjiecially of Ucvca paiiciflora and II. 
ri^idijoUa for food; and Seibert (41) felt that the available evidence 
pointed to II. paudflora as the species jireferred. 

'I'here is no liasis for the supposition that one or two species are preferred 
over others. In the northwest Amazon, all known species of Ucvca but 
■—//. brasUicnsis and H. Spruccana — are rejiresented. Of the six 
species occurring in the region, the .seeds of five of them are u.sed as food. 
Whilst living in Indian .sites in eastern ('olombia. I have eaten the .seeds 
from .several species myself. Ducke (12) reported that the natives living 
along the t’uricuriari eat the .seeds of more than one .species of Ucvca. 

Ucvca microphylla seeds, which are unusually large for the genus, do 
not seem to be gathered for food; and I think the rea.son for this is only the 
difficulty of harv'esting them. Ucvca microphylla, as we have .seen above, 
grows in almost i)ermanent bogs, and the sarapo and other tish. spawning 
in this season in the wake of the flooded forests, snap the seeds uji with 
great alacrity. The capsules ilo not open with explosive violence, .so the 
seeds are not shed in (juantity. as in other .species; when the capsule opens 
gently, the seeds fall one bv one into the water below. The tiny seeds of 
lie vea nitida var. toxicodcndroidcs are. apparently, never gathered for 
food because of their size. 

If there be any rublier trees the seeds of which are more commonlv used 
as food in the northwest Amazon, it is neither Ucvca paucijlora nor //. 
ri^idijolia but Ucvca (^i/iancrisis and //. fiuiancnsi.'i var. lutca. 'This is due 
not to any preference but to the greater abundance and availability of these 
trees. I have seen collecting parties gathering the .seeds of Ucvca guiauensis 
and its var. lutca amongst the Makunas of the lower Apaporis River, the 
Taiwanos of the Kananari and the Kubeos of the \ aupe.s in Colombia. 1 
have eaten mash from the seeds of Ucvca guiauoisis in the countrv' of the 
Kuripakos at the headwaters of the Guainia in (’olombia. The Vukunas 
and lanimukas of the Miritiparana in Colombia make unleavened cakes 
from the seeds of Ilevea guianensis var. lutca and of Micrandra Spruccana 
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as the principal starch food in their beautiful annual Dance of the Cunuri 
or VVe-ra. In this case, there seems to be a preference for seeds of Hevea 
guianensis var. lutea over those of //. nitida, even though, when the seeds 
are used as food in everyday life without any connexion with this semi¬ 
religious dance, both are used indiscriminately. There is probably some 
ceremonial reason for the choice, for the preference is a strict trait. The 
only “explanation" which I could get was that Hevea guianrnsis var. lutea 
is “cousin to" Micrandra Spruceatta. Both tribes have di.stinctive names 
for these two rubbers: the Yukunas refer to Hevea guianensis var. lutea as 


he-che (a name interestingly similar to that of Micrandra Spruccaua: 
ye-cha) and to //. nitida as ya-wd-ro', the Tanimukas refer to the former 
as wan-hoo-a, to the latter as wan-liod-a-nia-ka-na. The Miriti[)arana is 
the only region in which I have found the mash or pulp from the seeds of 
either Hevea or Mierandra elaborated into cakes. 

Hevea nitida is very widely employed in the northwest .Amazon as the 
source of edible seeds. This tree, as we have .seen, grows either in jungle 
which is but slightly Hooded at seed-time or in upland forest on well- 
drained sand. Needless to say, it is usually the latter instead of the former 
habitat to which the Indians, in search of rubber seeds, repair. The 
reasons are clear. It is much more difficult to walk through a Hooded 
forest, and the .seeds are much less abundant because of the great quanti¬ 
ties eaten by s[)awning fish. I have seen seeds of Hevea nitida gathered 
for food or eaten in ('olombia by the Taiwanos and Kabuyaris of the 
Kananari, the I ukanos, Desanos, Kubeos and Gwananos of the A'^aupes, 
the Yukunas and Tanimukas of the Miritiparana and. in Brazil, by the 
Tukanos of the Uaupes and Negro. Along the banks of the \Aaupes River 
above Alitu, Hevea guianensis var. lutea and H. nitida often grow inter¬ 
mixed in the forests and. in this case, the Kubeos gather both indiscrim¬ 
inately, showing no preference for one ov'er the other. This is likewise true 
amongst the Tukanos of the Tikie in Brazil. 

I have not seen Hevea Benthamiana seed u.sed, but the Kuripako Indians 
along the lower Guainia and a few Miranas on the Caqueta in ('olombia 
have informed me that this species may be used as a food, and Baldwin (5) 
reports its use on the Uaupes River of Brazil. It is easily understood why. 

in a region with highland species as well. Hevea Benthaniiana would be 
neglected as a source of seeds: at harve.st time, the rivers are at their hi^h- 
est, and Hevea Benthamiana stands in from three to ten feet ol water. 

There remain to discuss only Hevea rigidijolia and //. pauciflora, the 
two .species which Baldwin suggested were the most important as a source 


of food-seed. 


gidifolia 


J 


locali.sed species, but. 


as it grows in abundance in pockets of light forest on well-drained sand\ 
soil, it is visited by the natives who live in its vicinity. It is eaten in 
quantity by the Tukanos and Desanos of that part of the \'au{ 7 es and 
rapurl Rivers which form the boundary between Brazil and Colombia. 
Hevea pauciflora .seeds seem to be eaten mainlv bv thp nativPQ nlnna 


pauciflora 
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not well liked because of their smaller size, are ii.sed in several areas along 
the \kiupes, Guainia and Apaporis Rivers in Colombia. 

.\s |)ointed out above, the Indians along the main course of the .Amazon 
River are not known to eat rubber seeds, unle.ss conditions of tamine pre¬ 
vail. It will be of interest here to record that I .saw a group of 'Fikunas 
near Leticia. Colombia, jirepare seeds of Hcvca hnisidcusis and eat the 
mash with baked fish. These Indians, who were engaged in collecting, 
under m\' direction, several tons of rubber .seeds (27). had eaten all their 

m 

farina meal and were forced to turn to rubber seeds. 'I'hey made it clear 
that the.se were onlv an emeruencv food. I mention this merelv because I 

V * V * 

have not been able to find anv reference on the edibilitv of the .seeds of 
//cvra hrasilitnisis. 

From the foregoing information, it ought to be clear that the .seeds of 
most, if not all, species of Ilrvru can and are taken as food in the north¬ 
west Amazon. 

It might be worthwhile here to look at the situation in Mictuindra and 
Vaupcsia. 

Again we turn to Spruce for our earliest knowledge of Micrandra seed 
as a food. (Jn labels of specimens of rminri (Mirrandra Sprucratui) col¬ 
lected in the uppermost Rio Negro basin in 18.S.5 and preserved at Kew. 
Spruce made the following annotation (<S): 


t)n the L'aupes and around Sao Gabriel | Estado do .Amazonas. Rio Negro. 
Brazil |. a largo tree obviously allied to Siphonia |//cvci/1. called by the Indian^ 
CiOittri, is freijiient in the forest. It has large arched buttresses at the base, like 
the uacu \ Mt>}ioptiryx l'<incn Spruce e.x Benth.|. from which it i^ di>tinguished 
by milk tiowing Irom it when wounded. 1 have not \'et seen it> llowers or fruil^. 

W 

but the Indian'' de.''Cribe the latter :is tricoceous, (|uite as in .^iphonia. .and they 
use the seeds in ;i similar manner. These being boiled 24 hours yield .a small 
(|uantity ol oil. which serves for lamps. 'I'he pul[)y mass intt) which the seeds 
ha\e now tallen is packeil in a basket anil kejit under water d.avs to sweeten; 
when taken out, it has a pleasant taste and no ill smell. It is eaten without the 
addition of anything else and may be kept a long time, but if the se.als ha\e 
not bt*en well lioiled. it is a quick (loison. and Indians have fallen victims to il^ 
incautious use. 


In 1854. S[)ruce (19) re[wrted that from the .seed.s of cuuuri. abundant 
on the tilto Rio Negro, (frinoco. C a.si{|ui:ire. Ikicimoni. etc., the Indian.s 
prepttre ;i 



rtcsembling crettm-chee.se in ttppearance tmd ta.ste. The 
seed.s are tir.st boiled :ind then .steeped for some days under water, after 
which they tire broken u|) by the hand. In the boiling, ti (juantity of oil is 


.said to be collected . . 
tifford tin excellent light. 


. it is stiid to be tis bitter tis andiroba oil. but to 




.Apparently nothing more was written on ( uuuri .seeds tis food until recent 
years. Referring to Micrandra Spruccana. Ducke reported it for the 
Indians of the upper Rio Negro in 19.34 (20). In 1943. Paul H. .Allen 
(herl)tirium specimen Aldn AOoJ) recorded a compartilile use of cuuuri 
by the Tukanoan Indians living on the Rio rtipuri. an aflluent of the 
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\'aupes and part of the boundary between Brazil and Colombia. In 1944. 
Baldwin found the seeds of cunuri eaten in the upper Rio Xegro-Rio 
Uaupes region of Brazil (Baldwin et Schultes loc. cit. 344). And. in 1945, 
I (25) called attention to the use of cunuri .seeds as food on the lower 
Caqueta and its afUuents in C'olombia; 


The .>eeds of Cunuria Spruccaiui apparently contain a cyanide and. according 
to the natives, are e.xtremcly poisonous when taken internally in the crude state. 
The Indians of the lower Caqueta. however, consume quantities of the seeds in 
the form of a greyish mash which is prepared by boiling the pulp in three waters 
to remove the poison. This mash has a peculiar taste, somewhat like burnt 
potato. .According to the natives, salt must not be added to this mash. 


This was the first of many observations pointing to the value of 
Micraudra Sprucrarui as a food. Since then. I have witnessed the prepara¬ 
tion of this food and have, on a number of occasions, partaken of it my¬ 
self. Micraudra and Hevea fruit simultaneously. The seed of Micraudra 
Spruccaua is much more highly esteemed than that of any other species of 
Micraudra and more than that of anv Hevea, wherefore, if Micraudra 

w / • 

Spruccaua occurs in abundance in a given region, very little Hevea seed 
is gathered. Micraudra Spruccaua grows on light sandy soil which never 
floods, the tree fruits prodigiously and the seeds are large and full of a 
firm i^ulp which handles easily in boiling. In former years, the oil which 
came to the surface during boiling was used in lamps, so that these seeds 
were rather valuable in the native economy. 

According to re[)orts which I have gleaned in the field, cuuuri seeds are 
eaten by the Barasanas, Desanos, Gvvananos. Kabuyaris, Karihonas. 
Kubeos, Kuripakos, Alakunas, Miranas. 'Laiwanos. Tanimukas, Tatuyos. 
Tukanos and ATikunas in eastern Colombia. They are likewi.se used by 
.some of the natives in the upper Rio Negro basin of Brazil and possibly 
al.'^o in the very uppermost Orinoco. I have witne.s.sed the preparation and 
use of these seeds by the Karihonas. A'ukunas and Tukanos. In all ca.ses 
are the jireparations similar: several boilings are always employed to remove 
the cyanic poisons. 

Without a doubt, one of the most interesting ways of using cuuuri .seeds 
is the making of unleavened “bread ’ or casabe for the \\ c-ra or Dance ot 
the Cunuri of the A ukuna and d'animuka Indians. .A most beautiful dance, 
the We-ra. with the whole tribe participating, lasts for forty-eight hours. 
This dance takes place during the seeding-time of the cuuuri, which is 
normally in Alarch. Great groups of young men make ceremonial trips to 
areas of the forest where Micraudra Spruccaua grows in abundance, large 
baskets are woven on the spot, and the.se are filled with seeds. C'arried back 
to the house where the dance is to be held, the seeds are given over to the 
women who immediately start the process of boiling and washing out the 
poisons. The i)roce.s.s is very similar to that used to prepare the meal or 
farina from poison Mauihot, and. indeed, it is the same or a similar poi.son 
which must be removed. .After several boilings and washings, the damp 
mash is gently toasted on a flat plate over the fire and is reduced to a fine 
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greyish white meal. This is then made into casabe or unleavened bread, 
in much the same way as farina (from Manihot) is used to make casabc 
cakes. Often the cunuri Hour is. as pointed out above, mixed with flour 
from the seeds of Ilevea guianensis var. lutca, but usually Micrandra 
Spruccana is used alone. The casabe cakes thus prepared are. together 
with smoked boar- or tapir-meat, the chief food of the dance. 

The .seeds of at least two other species of Micrandra are eaten in the 
northwest Amazon, but they seem to be used much less frequently than 
M. Spruccana. Along the Papuri River, in Colombia and Brazil, the 
Fukanos .sometimes gather the seed of Micrandra Sprucci which are strewn 
abundantly on the lloor of the .sandy caatinga forest where this species is 
.so common. Micrandra Sprucci perhaps has more oil in its seeds than has 
M. Spruccana. Its 'I'ukano name wa-s6-nc-nc means ‘‘light-rubber’’ (“wa- 
so” ^ Ilci'ca and “nc-ne light), probably in reference to the use of the 
oil boiled from the .‘^eeds to light lamps. On the Piraparana River, the seeds 
of ^licrandra Rnssiana are u.sed as food. In all of the.se species, the process 
of boiling the seeds .several times to remove the poisons and oils is identical. 

It will be of interest to point out that the .seeds of Micrandra glabra 
have been reported (K) as ' edible ' in British Chiiana. 

Large and Heshy, the .seeds of Vaupcsia cataractaruni are a favourite 
food of the Desano Indians along the \'aupe.s River between Mitu and 
Javarete. d'he extraordinarily abundant harvest each year attracts bands 
of Indians, and huge canoe-loads of seeds are taken back to malocas in the 
neighbourhood. So far as I could learn, the method of preparing these seeds 
is the .same as for Micrandra. The great profusion of seeds and the ease of 
gathering them on the high, well-drained slopes near rapids account for the 
natives’ predilection for Vaupcsia over all species of Micrandra and Hevca. 

\\ hat has been outlined above would seem to show rather {positively 
that any postulations resting on the supposition that the Indians choose 
only one or two sjpecies of Ilcvca as a food-source are without foundation 
in fact. 

We must next turn our thoughts towards a consideration of the claims 

I y 

of cultivation or "domestication” of Ilcvca as a wild nut tree. What are 
the facts in this regard? 

Both Seibert and Baldwin ba.se their {principal {postulation on the fact 
that along the Rio Negro, where they feel that Ilcvca shows es{pecial 
variability, the Indians eat rubber seeds. Seibert further allows himself to 
suggest that it was a custom "within the .Amazon X’alley it.self” for "many 
an Indian to trans{)lant seedlings from jungle to dooryard.’’ This custom 
I have never .seen amongst Indians. Indeed, 1 have never seen a Hcvca 


tree growing 


either planted or as a survival from felling 


m 


the 

garden of the house of any primitive Indian anywhere in the Amazon 
A’alley, including the northwestern part. 

Here, we must distinguish between the primitive aborigine and the 
civili.sed rubber ta{P{per (be he pure Indian, white or half-breed), who. in 
felling a few s({uare feet of virgin jungle for his temporary shack, where he 
lives in the dry .sea.son only whilst tapping rubber, will almost never sacri- 
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fice a wild Hevea tree. The tappers’ little palm-thatch huts and their clear¬ 
ings often will be lorded over by two or three majestic rubber trees that have 
been spared, in part because they are tapped on the tapper’s regular daily 
rounds and in part for sentimental reasons (“the goose that lays the 
golden egg’’). There is no such custom as planting in these little jungle 
plots. Nor are the tappers interested in the seeds as a source of food, 
partly because it is only the uncivilised Indian apparently who will eat 
them and partly because the seeds fall at the time of high water, when the 
tapper and his family never use the hut, which is under water, but have 

moved back to a town to their permanent home. 

Even were we to vouchsafe that the tappers planted seedlings or spared 
trees near their temporary jungle dwellings, it would be irrelevant, insofar 
as any appreciable effect which these isolated trees may have had on the 
evolutionary course of the genus. For, prior to a century ago, there was 
no widespread use of rubber and, consequently, no tapping industry had as 
yet grown up which brought thousands of workers into intimate associa¬ 
tion with wild rubber trees. Even if the isolated trees spared by the lonely 
tapper near his hut had had the extreme effect through hybridisation with 
other trees of the vicinity, which Seibert and Baldwin propose and Ander¬ 
son and Dijkman accept, the effects would not yet — in only one hundred 
years — be seen on the large scale and over the vast area that have been 
suggested. Nor can such casual cultivation be termed “domestication. 

That Anderson considers the effects to have been appreciable over a 
wide area for hundreds of years is evident when he says (I): 


When man gradually learned that the latex of Hevea also had its applications, 
he already had at hand variable, introgressed, semi-domesticated poi)ulations. in 
which trees superior in latex were more likely to be found. The extent and fre¬ 
quency of introgression must certainly vary greatly with the type of agriculture 
that is being practiced. Under the jungle-clearing pattern, like that just des¬ 
cribed for Hevea. it must have been at a maximum. 


And further evidence of Anderson’s lack of knowledge of Indian life in 
the northwest Amazon is shown by his statements that primitive man. 
having domesticated the rubber tree for its seeds, "brought into their 
small and transient villages ’ for planting trees selected for “superior huts 
or a superior yield of nuts.” This implies that the Indian selected for 
seeds, which, of course, with his very rudimentary agriculture, he would 
never have done, even had he planted the rubber trees. 

Anderson refers to "supposedly wild trees’’ which he pictures as populat¬ 
ing sites “now part of the jungle, but which indicate clearly that they had 
been village clearings before they were engulfed by the rapidly regenerating 
tropical brush.’’ The truth of the matter is that the climatic climax of the 
northwest Amazon, as in other tropical rain-forests, is extraordinarily slow 
at taking over cleared areas, through numerous secondary successions. 
Literally centuries pass before the virgin or primary forest asserts itself, 
and one need not be a botanist to point out a patch where human dwelling 
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OIK'C disrupted the natural cover. 'I'his is so well known (23) that it need 
not here be fliscussed in any detail. 

Anderson s statement that the "supposedly wild trees ” of .secondary 
communities supplied "some of our most potentially valuable breeding 
maU-rial for hiyh yield of latex is not borne out by the record of selection 
of elite junyk' trees which botanist-explorers of the United States Depart¬ 
ment ot Ayriculture carried out in the .Amazon \'allev during the past 
ten or twelve years. Almost all ot the most promising selections made by 
these botanists in Brazil, Colombia and Peru were of individuals growing 
in primary loiest. In my own work ot selection, for example, I was wont 
to tixoid tries not in the climatic climax forc^.st becau.se of jiossible external 

intliiciucs on _\ ield ot late.x which unnatural comlitions in successive forests 
may have had. 


It is true that, here and there along the Rio Negro and lower Uaupes 


in Brazil, groups of rubber trees 


re|)re.senting usually IIeven I'niancnsis 


anrl //. ponritlora — near habitations or at abandoned hou.se-sites 

undti condition.s that suggest that they might hax’e bc*en |)lanted. 1 hax’e 
seen such sites, and I have not the slightest doubt that thev were planted. 
But this cultivation, it is of the most extreme interest to point out, is 
recent, dating no earlier than the beginnings of the rubber boom in the 
middle ol the last century. And, in all cases, they are found at the sites 
inhabited !)>■ raborlos or half-breeds, never at settlements of uncivilised 
Indians. 1 hese people, though they are not ol pure Indian blood and are 
cixiliscd. may use Ht'vca seeds as a lood. hitt onlv iclicn {(inline threatens, 
not with the regularity and in the near-ceremonial way of the [primitive 
Indian. And it must be emphasized here that the sites where one finds 
rubber tree.s under conditions suggestive of cultivation 

Surclx, this (ultivation would have to have been far more widespread 
and common to have had anywhere near the inlluence through hybridisa¬ 
tion and introgressive hybridisation which Anderson and Dijkmaii jiresent 


are not manw 


as established histor 




It we contme our critical e.xamination. we find that it is doubtful in the 
e.xtrnne that the Ih'vea trees which we .see growing near houses along the 
Rio Negro were planted deliberately as a .'Source of food. 'I'hey may have 
been set out or spared in lelling merely because they were ".seringueiras” 
(rubber trees), even though neither of tliese two species is the one that is 
widelx- tapi'ied hjr ruliber along the Rio Negro. 'I'here is. nonethele.ss. an 
innate aversion to d(‘sin>ying any .sort of rubber tree. And we must like- 
wi.se consider tlie iiossiljility that, as in the case of several other trees which 
x'ield no I'conomic product, the rubber trees were set out merely as curiosi¬ 
ties or ornamentals. Be that as it may, the unadorn<*d facts about cultiva¬ 
tion are these: (a) [uimitive Indians have not cultivated and do la.t now 
cailtixate or care for rubber in any s[;)ecial way in their farms; (b) what 
little cultix'ation there is has been done by civilised inhabitants enga<'ed 
directly or indirectly in rubber tapping: and (c) such cultivation on the 

Rio Negio is ol relativelx’ recent incijuence and is extremely limited and 
localised. 
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A moment s thought will elucidate some of the reasons why the Indian 
never cultivates rubber and cuuuri trees as a source of food. 

Before the days of their reduction to civilisation, the Indians probably 
gathered llcvca and Micrandrn seed as they do to-day; from wild trees. 
Many are the wild trees in the jungle that are visited every year in their 
fruiting time bv Indians who often journey for several days to gather the 
nuts. 1 hav'e seen this repeatedly in the C olombian Amazonia. No Indian 
relies upon rubber or cunuri trees planted or left standing in the yuca and 
coca fields around his hou.se. All. without exception, garner their supply 
from the forest. \\ hen one lives long enough with these people, one realises 
the obvious and logical rea.son for this cu.stom: the Indian enjoys such a 
harvesting trip through the jungle. It is a harvest that takes jilace but 
once a year, and it has. through the ages, come to be rather a ceremoin' or 
a kind of hunting task much to the Indian’s liking. It is man's sport, where¬ 
as agriculture is left to the women. He would never think of giving up 
this enjoyment for the dullne.ss of picking up the seeds near his house. 

An Indian will liv'e but a few years at one site. W hen he fells a patch 
for a house-site, the .soil is leached out in a few years, and the leaf-cutting 
ant usually has multiplied to such an extent that it is a physical impo.ssi- 
bility to continue to inhabit the site. Why, then, should he plant a tree 
that will not bear fruit in any appreciable amount under fifteen or more 
years, especially when the woods around his house or within ea.sy journey 
are full of rubber trees? The answer is, of course, that he does not plant 
it at all. He might leave an occasional tree standing when he fells, but. 
as pointed out above, I have yet to see a rubber tree spared in the vicinity 
of a primitive Indian's dwelling. 

Still another — and perhaps the most important — reason for not plant¬ 
ing Hcvca is fear of falling trees near dwelling places. None of the Indians 
of the northwest Amazon allows isolated trees to remain anywhere near the 
sites cho.sen for house-raising. The forest is felled clean: not one tree ot 
any size is left standing and none is planted. Wind-storms in the Amazon 
are not infrequent and the sturdiest-looking trunk might easily be hollowed 
by rot and termite and an easy prey to the first strong blow. .About the 
tallest tree that one .sees near Indian habitations is the palm. GuilicLnur 
speciostu but. as this medium-sized fruit-tree is rarely, if ever, victim of 
rot and, as its crown is light, it does not present the danger of falling that 
so often attends dicotyledonary trees of the forest. 

The all-important theme in the postulations presenterl by Baldwin. 
Seibert. .Anderson and Dijkman is that cultivation for edible .seeds created 
optimum conditions for introgressive hybridisation. They give intro- 
gressive hybridisation supreme importance in Hcvca evolution. It is not 
my purpo.se in this paper to di.scuss the role which this proce.ss may or 
may not have had, except to say that I hold that Hcvca is probably 
no more variable than many other genera of tropical trees and that intro¬ 
gressive hybridisation has not had anywhere near the importance which is 
claimed for it. It is a temptation to overwork new approaches such as 
this, and especially so when “evidence’’ can be elaborated to present a 


J 
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plausible series of arguments. I need not consider introgressive hybridisa¬ 
tion here in detail simply because, as the summary and conclusion below 
bring out, the conditions which are stated to encourage wide-scale crossin® 
and back-crossing to native species of Ilcvea do not exist and never did."* 
Even though it be quite clear that extensive hybridisation of species of 
IIeven has not come to pass as a result of “domestication” of the rubber 



1 


I'iCLRE 2. Communal ^lakuna Indian house or tntilocii, Rio Popevaca, Co¬ 
lombia. Even though, in some tribes, the forest is close to houses, isolated 
forest trees are rarely, if ever, left standing near dwellings. Amongs most 
Indians of eastern Colombia, enormous clearings are made in the centre of 
which the house is built; in this case, too, all trees of any size are felled. The 
palm which is planted near the dwelling is Guilielma speciosa. 

* Since the preparaUon of this paper, I have had the opportunity of reading an ex¬ 
tremely interesting article by J. G. Bouyehou of the Institut Fran<;ais du Caoutchouc in 
Pans (“Note sur I’anielioration de I’Hevea” ms. (1955). Bouyehou has postulated, as 
a partial basis for his proposed program of Ilevea improvement, that the wild rubber 
trees in the Amazonian forest are highly inbred. This has resulted, according to 
Bouyehou, from the wide isolation of the individual trees. The discovery that midges 
are the chief, if not the only, natural pollinators of Hevea and that Hevea pollen 
normally is not shed as far as the usual distance between individual trees in the forest 
are offered as support of this postulation. Without entering into a thorough examina¬ 
tion of Bouyehou’s novel point of view, I may say here that many field observations 
which I have made in the forest as well as some of the results of recent selection and 

breeding work would .seem to support the hypothesis which, of course, is diametrically 
the opposite of that proposed by Baldwin and Seibert. 
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tree for food, we still must grant that natural hybridisation probably has 
had some part in the evolution of the genus. We know that there are no 
barriers to hybridisation between the species, all of which have been crossed 

artificially. 

In areas where man has caused great upheaval in the natural vegetation, 
we have undoubted proof of crossing. This is true of such places as the 
outskirts of the towns of Manaos and Iquitos (13, 37, 40). Specimens col¬ 
lected in such localities exhibit extremes of variation and all possible inter¬ 
grades, some of which have erroneously been described, in the past, as 
varietiU or forms. Trees left standing alone in extensively cleared areas 
are disrupted in their flowering rhythm and blossom almost all year 
through. This, together with their proximity with no interfering forest 
canopy, permits different species to cross freely. But even this clearing, 
extensiv’e as it is in sev’eral localities, has happened only in recent times 
and can have had no api)reciable effect on generic evolution. 

Conditions are very different in the forest. Sometimes — though not 
so frequently as often supposed — two or more species grow together. I 
have noticed in the .\mazon, however, that each species seems to have its 
own flowering time. To be sure, all species of Hcvea flower at the beginning 
of the dry season, but all do not blossom in strict simultaneity. Pistillate 
flowers in Hevea are known to have a relatively short period of receptive¬ 
ness (three or four days in H. brasiliensis (17)). There is enough dis¬ 
junctiveness in flowering times to prevent appreciable natural hybridi.sa- 
tion. That there is really little crossing in nature is borne out by long 
study of trees in the field and by close examination of herbarium speci¬ 
mens, both of which indicate that Hevea is not excessively variable. 

This may seem to be at sharp variance with those who see every varia¬ 
tion as evidence of “penetration” of genes from alien species. It is not, 
however, at variance with what I have found in the field, and Ducke (15). 
after more extensive field work on the genus than any living botanist, con¬ 
curs. Consequently, T am forced to differ most vehemently with those who 
consider that in wild Hevea “introgression ... is readily perceptible and 
of great biological import . . .” and that “one can find its influence . . . 
for all the species” (6). 


SUMMARY 

1. The Indians of the northwest Amazon utilise the seeds of a number 
of species of Hevea', Micrandra and Vaupesia regularly each year and some¬ 
times ceremonially as a food. 

2. Recent hypothe.ses have postulated that a) because of their interest 
in Hevea as a food-plant, the Indians cultivated trees which were selected 
for superior nuts or yield of nuts; b) species were carried by Indians for 
planting to areas far beyond their natural range; c) trees of very different 
provenience were planted together; d) these cultivations were later aban¬ 
doned to the jungle; e) the plantings greatly enhanced the opportunities 
for hybridisation, and the hybrid offspring in turn crossed back to the 
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native, local species: f) this led t(^ "mongrel swarms ’ with the excessive 




“variability characteristic of mongrels. 

3. An exposition of the facts as found through long field work in the 
northwest Amazon does not support these hypotheses because a) the Indian 
uses seeds from wild trees and never cultivates them; b) trees occur near 
a few hou.se-sites under conditions which might possibly be cultivation, liut 
these were not [planted out by the [irimitive Indian w'ho eats .'^eeds and are 
<)l such recent cultivation that they could not have had any appreciable 
effect on the evolution of the genus; c) due to its verv short-lived .seeds. 

'vea could not be carried about b\' Indians over wide areas on their mi- 
LTations. 


UUXULUSION 

It would appear that, ctmtrary to previous suggestions, the claims as to 
the effect ol cultivation and "domestication of rubber resulting from its 
use as a food, while plausible on the surface, are unwarrantably .sweeping 
and their .soundness suspect. It is altogether probable that man has had 

little, if any, appreciable inlluence on the overall course of evolution in the 
genus Hrvea. 


LITER.ATURE CITED 


1. A.N'DERso.x, Edc.ar. “ lilt regressive hyliridization 7,s. 1040. 

2. -. “Plants, man and life" l.'lO. 10 .^ 2 . 


a. 


а. 

б . 
I. 
8 . 


12 . 


13. 


14. 


Al'BLET, I'T’see. “Histoire des plantes de la Ciuayanc P'ram^aise ’ 2: 871. 
17 7 .V 


4. B.aldwi.n. ||oh.\] T.. Jk. “Hevea; a tir.'t interpretation" in Journ. Hered. 


38: 54. 1947. 


“Hevea rigidifolia" in Am. Journ. Bot. 34: 261. 1047 . 
“Introgre.ssive hvbridization" in lourn. Ilered. 40: 256. 1940. 
“Loss of oil from Hevea seerl" in Journ. Hered. 40: 47 . 1949. 
and Richard PA-a.ns Schultes. “.-\ conspectus of the genus Cunu 


ria” in Bot. Mus. Leatl. Harvard Univ. 12: 325. 194 


/ . 


0 . Bextham, George. “On the north Brazilian Kuphorbiaceae in the collec¬ 
tions of Mr. Spruce" in Hook(*r. Journ. Bot. 6 : .^ 6 S. 1854. 

10. Dijkma.w M. J. “Hevea — Thirtv \'ears of research in the k'ar East" 2^i), 

1951. 

11. Ducke, Adolrho. “Rec'ision ol the genus Hevea. m;iinl\' the Brazilian 


• 


species in Arch. Inst. Biol.. \'eg. Rio Janeiro 2 : 217. I 055 . [Reprinted 
in 1939 and in Portugue.se, 1941 
-. “,‘\ flora do Curicuriari. atluente do Rio Negro . . ." in .\n. Prim. 


Reun. Sul-.-Xm. Bot. 3: 396. 1038. 

- “.Novas contribu(; 6 es pant o conhecimento ilas seringuerias (Hevea) 


da Amazonia Brasileira’’ in Agr. .Serv. Florest. Rio Janeiro 2 : 25. 1043. 


-. “Nov'as coniribucoes |)ar;i o conhecimento d:is seringueiras da 

.Amazonia Brasileira." 11 . in Bol. Teen. Inst. Agron. .Norte no. 10 : 1046 . 
15. Ducke, A(dolfo|. “Critical notes on some .Amazonian plants" in Bol. Teen. 

Inst. Agron. Norte no. 19: 46. 1950. 













19561 


SCHL'LTES. HEVEA AXD RELATED GENERA 


147 


16. - .AND Geokck a. Black. “Phytogcographical notes on the Brazilian 

.Amazon in Anais Acad. Bras. Cienc. 25(1): 1. 1953. 

17. Heusser. C. “Over de \ oortiilantingsorRanen van Hevea hrasilifnsis Miill.- 

.Arg." Rubber Ser. Bull. Gen. Exp. Sta. .A.\ .R.O.S. no. 24: 1919. 

18. Huber, JI acques]. “Ensaio d'uma synopse das especies do genero Hevea 

sob os pontos de vista systematico e geographico ’ in Bob Mus. Para. 4: 
620. 1906. 

19. LaRue. Carl D. “The Hevea rubber tree in the .Amazon Valley " U. S. 

Dept. .Agric.. Dept. Bull. no. 1422: 1926. 

20. LeCoi.nte. Paul. “.A .Amazonia Brasileira " .3: 145. 1934. 

21. Pa.x, F. in Engler: Ptlanzenreich I\’. 147: 117. 1910. 

22. Ra.nds. R. D. a.nd Loren G. P()Lhami:s. “Progress report on the coopera¬ 

tive Hevea rubber development in Latin .America" U.S.D..A. Circ. No. 976: 
1955. 

23. Richards. P( aulJ \\. "The tropical rain forest” 264, 265. 377-403. 1952. 

24. Schultes. Richard Evans. “The genus Hevea in Colombia" Bot. Mus. 


25. 

26. 




Leatl. Harvard Univ. 12: 1. 1945. 

-. “Plantae Colombianae X"' in Caldasia .3: 247. 1945. 


-. “Glimpses of the little known .Apajioris River in Colombia” in 

Chron. Bot. 9: 123. 1945. 

-. “.Aprovechamiento cientifico de una riqucza natural colombiana " 


27. - 

in Agr. Trop. 1(12): 31. 1946. 

28. -. “Estudio preliminar del genero Hevea en Colombia” in Rev. Acad. 

Col. Cienc. Exact. Fisico-Quim. Nat. 6: 331. 1945: in Rev. Fac. Nac. 
Agron. 6: 18. 1946. 

29. -. “Studies in the genus Hevea I " Bot. Mus. Leatl. Harvard Cniv. 

13: 1. 1947. 

30. -. “Studies in the genus Hevea 11” Bot. Mus. Leatl. Harvard Univ. 

13: 97. 1948. 

31. -. “The importance of plant classification in Hevea” in Econ. Bot. 3: 

84. 1949. 

32. -. “La importancia de la taxonomia en el estudio de los cauchos 

Hevea"' in Trop. .Agric. 7: 33. 1951. 

-. “La importancia de la taxonomia en el genero Hevea” in Lilloa 18: 

287. 1949. 

34. -. “El cauchero abanderado del Vaupes"’ in El Financ. no. 8: 39. 

1952; in Rev. Nac. Agr. no. 564: 1. 1952. 

35. -. “Studies in the genus Hevea IV” Bot. Mus. Lead. Harvard Univ. 

15: 111. 1952. 

36. -. “Studies in the genus Micrandra 1” Bot. Mus. Lead. Harvard Univ. 

15: 201. 1952.. 

37. -. “Studies in the genus Hevea \T” Bot. Mus. Lead. Harvard Univ. 

15: 255. 1952. 

38. -. “Una rescha litogcogratica de la Amazonia noroeste” in Am;iz. Col. 

Amer. 4: 195. 1953; Trop. Agr. 9: 1953. 

39. -. “A new generic concept in the Euphorbiaceae” in Bot. Mus. Lead. 

Harvard Univ. 17: 27, tt. /*?, 14 . 1955. 

40. Seibert, R[ussell] J. “A study of Hevea (with its economic aspects) in 

the Republic of Peru ’ in Ann. Mo. Bot. Gard. 34: 261. 1947. 


41. 


a 


The uses of Hevea for food in relation to its domestication’’ in 


Ann. Mo. Bot. Gard. 35: 117. 1948. 




















EXPLANATION OF PLATES 


Plate I. Hevea Benthamiana Muell.-Arg. 1) Flowering branch, about 



2 


natural size; 2) Fruiting branch, about ‘ j natural size; 3 and 4) Leaf varia¬ 


tions, 


K> 


K> 


6 ) 


3 ^ 


7) Pistillate bud, about 5 X natural size; 8) 


Pistillate flower, about 5 X natural size; 9) Ovary with calyx removed, about 
7p2 X natural size; 10) Staminate bud. about 5 X natural size; 11) Staminate 
flower, about 5 X natural size; 12) Staminal column with calvx removed, about 

^ m 


lYz 

size. 


13) Section of under surface of leaf, about lYz. X natural 


Plate II. Hevea nttida Muell.-Arg. 1) I'lowering branch with young leaves, 
about Y^ natural size; 2) Fruiting branch, about natural size; 31 Leaf varia- 

' ■" “ m 

tions, about Y^ natural size; 4) \'alve of capsule, about Y~ natural size; 5) 
Seeds, about jX natural size; 6) Staminate bud, about 5 X natural size; 7) 
Staminate flower, about 5 X natural size; 8) Staminal column with calyx re¬ 
moved, about 7X natural size; 9) Pistillate flower, about 5 X natural size; 

10) Pistillate bud, about 5 X natural size; 11) Ovary with calyx removed, about 
7K X natural size. 

Plate III. Hevea nitida Muell.-Arg. var. toxicodendroides (Schult. & Vinton) 
R. E. Schultes. 1) Flowering branch, about Y~ natural size; 2) Fruiting branch, 
about natural size; 3 and 4) Leaf variations, about natural size; 5) 
Valve of capsule and seeds, about Y^ natural size; 6) Staminate bud, about 5 X 
natural size; 7) Staminate flower, about 5 X natural size; 8) Staminal column 
with calyx removed, about 7 IX X natural size; 9) Pi.stillate flower with one 
calyx lobe removed, about 5 X natural size; 10) Pistillate bud. about 5 X nat¬ 
ural size; 11) Ovary with calyx removed, about lYi X natural size. 

Plate IV. Hevea rigidifolia (Spruce e.x Benth.) Muell.-Arg. 1) Flowering 
branch, about Y 2 natural size; 2) Leaf variations, about "X natural size; 3) 
Valve of capsule, about jX natural size; 4 and 5) Seed, about */’ natural size; 
6) Pistillate bud, about 5 X natural size; 7) Pistillate ffower, about 5 X natural 
size; 8) Ovary with calyx removed, about 7IX X natural size; 9) Staminate 
bud, about 5 X natural size; 10) Staminate flower, about 5 X natural size; 

11) Staminal column with calyx removed, about IY 2 X natural size. 
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Plate I 



Hevea Benthamiana Muell.-Arg. 
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Plate II 



He\ea .nitida MuL‘ll.-Arg. 
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Plate III 



Hevea mtida Muell.-ArK. var. toxicodexdkoides (Schult. & Vinton) Schultes 
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Plate IV 



Hevea rigidifolia ( Spruce ex Benth.) Muell.-Arg. 


























